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Note: The question paper is divided into three sections A, B and C. 
Write answer as per the given instructions.

{ZX}e : ¶h àíZ nÌ "A' "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 6 × 1 = 6

(Very Short Answer Questions)
Note: Section ‘A’ contain six (06) Very Short Answer Type 

Questions. Examinees have to attempt all questions. Each 
question is of 01 marks and maximum word limit may be 
thirty words. 

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "E' ‘| N>… 06 A{V bKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| H$mo 
g^r àíZm| H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ {bE 01 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m Vrg eãX h¡&
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1) (i) If difference interval is h then value of fE2 ( )a .
  ¶{X AÝVa H$m AÝVamb h hmo, Vmo fE2 ( )a  H$m ‘mZ hmoJm&

 (ii) Write Newton-Gregory forward interpolation formula.
  Ý¶yQ>Z-J«oJmoar AJ« AÝVd}eZ gyÌ {b{IE&

 (iii) Define operator µ.
  g§H$maH$ µ H$s n[a^mfm ~VmB©E&

 (iv) Define vector differential operator ∇.
  g{Xe AdH$b g§H$maH$ ∇ H$mo n[a^m{fV H$a|&

 (v) If x yz2ϕ = + , then find the value of grad ϕ.
  ¶{X x yz2ϕ = +  hmo Vmo grad ϕ H$m ‘mZ ~VmBE&

 (vi) Find divergence of a constant vector a .
  EH$ AMa g{Xe a  H$m AngaU kmV H$s{O¶o&

 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Section ‘B’ contain Eight Short Answer Type Questions. 
Examinees will have to answer any four (04) questions. 
Each question is of 08 marks. Examinees have to delimit 
each answer in maximum 200 words. 

(IÊS> - ~)
(bKyÎmamË‘H$ àíZ)

{ZX}e : IÊS> "~r' ‘| 08 bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo H$sÝht 
^r Mma 04 gdmbm| Ho$ Odm~ XoZm h¡& àË¶oH$ àíZ 08 A§H$m| H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V 
H$aZo h¢&
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2) Evaluate:
 {ZåZ Ho$ ‘mZ kmV H$s{OE&
 (i) ( ),ab h 1n cx3 =  

 (ii) ( )en ax b3
+

3) If ( , , )x y z x y z xyz33 3 3ϕ = + + +  then find grad ϕ at point 
(1, –2, 1).

 ¶{X ( , , )x y z x y z xyz33 3 3ϕ = + + +  hmo Vmo {~ÝXþ (1, –2, 1) na H$m  

grad ϕ ‘mZ kmV H$s{OE&

4) If ,sin sin sinx y z i y x j z xykF 2 2= + +t t t  find and div F  at 

point 0, ,2 2
π πa k

 ¶{X ,sin sin sinx y z i y x j z xykF 2 2= + +t t t  hmo Vmo {~ÝXy 

0, ,2 2
π πa k na F  H$m ‘mZ kmV H$s{O¶o&

5) Verify Stoke’s theorem for x i xy jF 2= +t t taken round the 
rectangle bounded by the lines x = 0 and x = a, y = 0 and y = b.

 g‘Vb x = 0 na g‘mH$b .drF
c

w  Ho$ {bE ñQ>moH$ H$s à‘o¶ H$m gË¶mnZ 

 H$s{OE, Ohm± x i xy jF 2= +t t VWm C gab aoImAm| x = 0, x = a, 

y = 0 Ed§ y = b Ûmam {Z{‘©V Am¶V H$s n[agr‘m h¡&

6) Find f (1.1)'  and f (1.1)''  from the following data

 {ZåZ Am§H$‹S>m| go f (1.1)'  VWm f (1.1)''  H$m ‘mZ kmV H$s{OE&

x 1.0 1.1 1.2 1.3 1.4 1.5 1.6
y 7.989 8.403 8.781 9.129 9.451 9.750 10.031
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7) Using Gauss Jordan method solve the following system of 
equations:

 Jm°g OmS>©Z {d{Y Ûmam {ZåZ g‘rH$aU {ZH$m¶ H$m hb kmV H$s{O¶o&
 x y z 9+ + =

 x y z2 3 4 13- + =

 x y z3 4 5 40+ + =

8) Solve , ( )dx
dy

x y y 0 1= + =  in the range x = 0.05 and x = 0.10 

using modified Euler’s method.

 AdH$b g‘rH$aU dx
dy

x y= +  Ohm± (0) 1y =  H$mo Am¶ba H$s 

n[ad{V©V {d{Y Ûmam hb H$aVo hþE  VWm x = 0.05 Ho$ {bE x = 0.10 kmV 

H$s{OE&

9) Find the equation of normal and tangent plane for surface  
xyz = 4 at point (1, 2, 2).

 n¥îR>  Ho$ {~ÝXþ  na ñne©Vb Am¡a A{^b½Z Ho$ g‘rH$aU kmV H$s{OE&

 Section - C 2 × 14 = 28
(Long Answer Questions)

Note: Section ‘C’ contain 4 Long Answer Type Questions. 
Examinees will have to answer any two (02) questions. Each 
question is of 14 marks. Examinees have to delimit each 
answer in maximum 500 words. Use of non-programmable 
scientific calculator is allowed in this paper.
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(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e : IÊS> "gr' ‘| 04 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo H$sÝht ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 14 A§H$m| H$m h¡, 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¢& Bg àíZ nÌ ‘| Zm°Z-àmoJ«m‘o~b gmB§{Q>{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ 
H$s AZw‘{V h¡&

10) Solve the following system of equations by using Gauss seidal 
iteration method. 

 {ZåZ g‘rH$aU H$m hb Jm°g grS>ob nwZamd¥{Îm {d{Y Ûmam kmV H$s{OE&
 x x x x10 2 3- - - =2 3 41

 x x x x2 10 151- + - - =2 3 4

 x x x x10 2 27- - + - =1 2 3 4

 x x x x2 10 9- - - + =-1 2 3 4

11) Calculate the vlaue of Integral ( )sin logx e e
.

.
x x

0 2

1 4

- +w  by

 (i) Simpson’s 1 3 rule (ii) Simpson’s 3 8  rule

 (iii) Weddle’s rule
 Also finding the true value of the integral and find errors in the 

three cases.

 g‘mH$b ( )sin logx e e
.

.
x x

0 2

1 4

- +w  H$m ‘mZ

 (i) {gångZ 1 3 {Z¶‘  (ii) {gångZ 3 8  {Z¶‘
 (iii) d¡S>b {Z¶‘ go kmV H$s{OE
 g‘mH$b Ho$ ghr ‘mZ go VrZm| {d{Y¶m| go àmá ‘mZ ‘| Ìw{Q> kmV H$s{OE&
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12) Prove that
 {gÕ H$s{OE {H$
 ( 2) .a r r n r a nr r a rCurl n n n 2# = + - -_ _i i7 A

13) If r  is vector function of scalar t, find
 ¶{X g{Xe r  A{Xe Ma t H$m ’$bZ hmo Vmo {ZåZ{b{IV H$m ‘mZ kmV 

H$s{OE&

 (i) dt
d r dt

dr
dt
d r

2

2
< F  (ii) dt

d r dt
dr

dt
d r

2

2

2

2
< F

 (iii) dt
d r dt

dr
dt
d r

2

2
# #d n< F (iv) dt

d r dt
dr

dt
d r

2

2

2

2
# #d n< F


